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Abstract : Accidents involving portable ranges occurred total 133 cases for the last five years(2008~2012). It accounted for
18.0% of all gas accidents(739 cases). Major causes of accidents are using of excessive hot grill, leaving a butane can near
fire and overheating of a butane can during cooking. In this study, it is a desire to investigate the relationship between thermal
behavior mechanism depending on characteristics of cooking equipment materials of portable gas ranges. It shows that slope
of temperature change curve correlates with difference of heat capacity on thermal behavior characteristics experiment
depending on materials of cooking equipment. In conclusion, temperature characteristics appear differently depending on
variables such as materials of cooking equipment. Especially, it is necessary to restrict using cooking equipment made of
stones, because it is very dangerous that temperature of can is rapidly increasing caused by high heat capacity of stone.
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Fig. 2.1 Schematic diagram of experimental appratus

Table 2,1 Numbering of gas compsitions

No,
M12345678910

CsHg | 0.08 {0.100/0.100{0.100{0.100]0.100{0.100{0.100| 0 0

i-C4Hio | 0.85 |0.800(0.700{0.600]0.500/0.400{0.300/0.200| 1 0

n-C4Hyo | 0.07 [0.100{0.200]0.300{0.400{0.500/0.600{0.700| 0 1

SRR ES| K|, 29 M3%, 20144

pressure range

‘ tor operationg
— safety valve

Gauge Pressure, MPa

100

Temperature, 'C

Fig. 2.2 Vapor pressure according to gas composition,
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Fig. 2.3 Specitication of portable gas range in experiments,
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Table 2.2 Specification of cooking equipment in exprements,

No. materials shapee |mass (kg)|size(widthxdepth)
1 |standard pot(KS D 9001)| circular 0.86 32(dia)

2 Al coating rectangular 2.2 41x30

3 Fe coating rectangular 6.6 43%x32

4 composite stainless | rectangular 1.9 40x35

5 stone plate rectangular 7.0 35%35

Al coating

composite stainless

Fe coating stone plate

Fig. 2.4 Type of cooking equipment materials,
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Fig. 2.6 Attachement location of temperature sensor,
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Fig. 3.1 Temperature behavior characteristics of portable gas

range during combustion time,
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Table 3.1 Heat capacity of cooking equipment materials_e)

composite stainless
T % Al Fe (12 Al + 172 stone
Stainless)
specific heat
(keal/kg C) 0.214 0.108 0.167 0.6816
mass (kg) 22 6.6 1.9 7.0
heat capacity
(keal/ C) 0.47 0.71 0.32 471
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